Biomarker Changes in Anterior Cruciate Ligament-Deficient Knees Compared With Healthy Controls.
To establish how synovial fluid biomarker concentrations change in patients after anterior cruciate ligament (ACL) tears, with and without associated cartilage injury, with comparisons made to healthy controls. Patients were prospectively enrolled between January 2013 and December 2014. Inclusion criteria included any patient undergoing knee arthroscopy. Patients with a confirmed ACL tear were allocated to either the ACL tear with cartilage injury group or the ACL tear without cartilage injury group based on intraoperative assessment. Patients who underwent an arthroscopic procedure with no injury history or symptoms in their contralateral knee were asked to provide samples to serve as healthy controls. These subjects may or may not have been the same ones with noted ACL pathology. The concentrations of 20 biomarkers were determined using a multiplex magnetic bead immunoassay. Biomarker concentrations were then compared between the 3 study groups (ACL tears with and without cartilage injury, and uninjured contralateral knees) using an analysis of variance test with pairwise comparisons. The minimal clinically important difference was calculated based on the standard error of measurement. The study included synovial fluid samples from 134 knees: 34 ACL tears without cartilage injury (mean age 34.0 years), 28 ACL tears with cartilage injury (mean age 36.3 years), and 72 healthy controls (mean age 41.1 years). Analysis of variance testing showed significant differences among groups for matrix metalloproteinase-3 (F = 81.8; P < .001), tissue inhibitor of metalloproteinase (TIMP)-1 (F = 7.9; P ≤ .001), TIMP-2 (F = 4.5; P = .015); fibroblast growth factor-2 (F = 4.9; P = .011), interleukin-6 (F = 8.2; P = .001), and macrophage inflammatory protein-1 beta (F = 7.3; P = .001). Pairwise comparisons showed no significant differences between ACL tears with, and without cartilage injury, but did show that both groups of ACL tears had significantly higher concentrations of (first P value = ACL tears with and then ACL tears without cartilage injury): matrix metalloproteinase-3 (P < .001; P < .001), TIMP-1 (P < .001; P = .011), interleukin-6 (P = .009; P = .038), and macrophage inflammatory protein-1 beta (P = .003; P = .045) compared with contralateral controls. ACL tears without associated cartilage damage had significantly lower concentrations of TIMP-2 (P = .011) and fibroblast growth factor-2 (P = .014) compared with controls. All biomarker concentration differences that reached statistical significance were also larger than calculated minimal clinically important differences. The current study identified 6 pro- and anti-inflammatory synovial fluid biomarkers whose concentrations after ACL injury were significantly different compared with uninjured controls. No significant differences in synovial fluid biomarker concentrations were seen between ACL injured knees with and without associated cartilage damage. Level III, retrospective comparative study of prospectively gathered data.